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DIVERSION EFFECTS ON FISH

CALFED ALTERNATIVE EVALUATION FOR STRIPED BASS
NARRATIVE

Draft - June 23, 1998

Introduction-Evaluation Team ,and Process:

The CALFED task of evaluating
subcommittees. The striped bass subgroup met twice
alternatives based on information provided in the
studies:                                ..

.The striped bass evaluation is based
striped bass population and historic and
young-of-the-year abundance, and adults in relation to historie changes.
Participants on the work team are Stephani David
Kohlhorst, Lee Miller, Kevan Urquhart, and Don Game). Elise
Holland (Bay Institute) was a member ~ unable when
the matrices of diversion effects were is the
this group.

Methods:

We completed matrices, conditions, no action conditions
(projection of increased programs, diversion alternati~,es
1, 2, .and 3 ~ guide and checklist to assure our

scale of-5 to +5to express the
~ the as major components that would affect striped

b̄ass in based on qualitative assessments of the
degree to We used two CALFED operatibns draft studi~s
to evaluate Entrainment impacts included predation in

, .handling and release site mortality.
However,~ese were scored but were included in our evaluation. After the matrix
sco~g~kvas relative weight factors to ~ach component of the matrix. We
als~ted the fall~ p~fiods to combinations of months which became self-weighting in
th~i~oee.ss ~inee stfipe~ass during these periods generally tend to be less vulnerable to

~i.!~i~iiii:i_i!oiiiE~~~~lifions are the diversions as operated currently with the 1995 Water Quality
C~l~lta Standards in effect. An evaluation of full restbrafion conditions relative to
the ~~-~0nditions and alternative choices was made to assess the extent to which the striped
bass population would berestored With the proposed alternatives. All matrices were completed
using the CALFED operations studies provided. This was a judgmental process with no .sh-iped
bass modeling, data analysis; or quantitative assessments because time constraints did not permit
more rigor. In many eases we earmot be certain how the population might respond to the new
conditions being proposed.
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Results

The following questions were evaluated.

1. Which life. stages are most sensitive to diversion effects under no action and
alternatives 1, 2, and 3? When and whereare they most affected?

. Existing Conditions
Diversions in the,Delta have had a major impact on the striped bass

nursery area hist0fically has been the Delta and et
al. 1985, IESP 1987, Department ofFish and Game 1992 ). young of the
year (YOY) measure of abundance (38 and the effects of
entr "amment losses in the Delta. Diversion effects on
demonstrated in 1977, a severe
minimal or ceased for much of the
freshwater inflow, As a ~esult there wasan in the
evident by the. large number of striped bass salvaged
Delta inflow increased in December. Such Delta were not evident in
either 1976 or 1978, years when export pumping was summer (Table 1).

Table 1. Export pumping rates Water
Project (SWP) in 1976, 1977 and .for by H. K.Chadwiek

1998.

1976-1977 1978-1979
" ~" S~w’ Del~ Striped SWP    Delta StripedSWP Delta

Pumping~ smelt ~~° P~ing. S~lt Bass Pumpin Smelt Bass
00’s efs 000’.s ~0 s ~~’~Y~    ~-~0 s 000’s g-00’s efs 000’s 000’s

~"~ ~..6 3 0 9 4 1

~ o°~ ~- 3 3 53 33 36 633

July ~ ~i~ ~71 ~ ~3 367 34 1 1,115

Aug ,.~,~i~x ~ ~,~.-.~ I 2 6 12 40 2 307

S :÷ 35 .NN~.~:~ ~:~ ~ 3 2 18 1 35 0 18

~- 14 !~..., 2 1, 3 0 20 0 173

~ ~.. 16 ~0 32 9 0 22 22 0 171

~ ’’"~:~:’~’-~ "0 20 22 55 63 27 1 172

J~;~ 7 58 60 134’ 590 13 , 0 34

Feb 19 2 10 61 54 306 16 1 8
More recent analyses also support these findings. Recently Kimrnerer, et al. manuscript,

suggests that deusity-dependent survival may moderate the effects of flows .and diversions on
year class strength. While relative year elass strength often changes between YOY and
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recruitment at age 3 density-dependent survival does not fully compensate for lower numbers Of
YOY striped bass. The adult population was 1.8 million in early 1970’s and has declined to.
about 0.5 to 0.7 million in the 1990’s. This decline in adults is consistent with the genera/.
declines in egg abundance and the 38-ram index of young abundance. Compensation is
insufficient to offset the decline in egg production Which has ranged from 319 billion in 1969, to
31 billion, in 1996. Hence, there has been an order 0fmagnitude decline in egg production versus
only a 213 d~eline in the number of adults. Kimmerer, et al., manuscript, states"the median
losses to pumping were estimated at 33 percent, a substantial fraction of the total mortality and.
losses were often much higher."

The OakridgeNational. Laboratory Individual Based Model in
preparation by Kenny Rose) indicate that diversions and foot, supply
for the decline in striped bass. However, if only diversions levels in
the model, the population would recover to a stable
though not the historic measured.high of 1.8 million, is,
in driving the striped bass population decline. Food by
to 1.5 million adults but when both food and to
0.5 million. These model runs were made with

Apparent adult mortality has also increased
migrations which result in straying to other estuaries ~ returning to this
estuary to spawn has been suggested as
production appears to be a combination of fewer ,~ to and a greater
decline in older fish due to higher mortality, mortality is
unknown.

Striped bass eggs and larva impacted by water
diversions in from~
during winter. The impact on occurs from April to July w~th

on j These impacts would continue under
the No Action Alternative during the spawning
and as average existing conditions (CALFED 1998,

exports for thisalternative are 6.5 % higher than
existing from August to M..arch. The added impact on
striped small in wet years and greater in dry and
critical fish time in the Delta when flows are low.

exports over current levels world fialher deplete the
popu!,....~bn of young Delta, since they may already be nearly depleted there
~an~i~:~urrent export rand critical years. Under current conditions the population is
l~iy to continue to ........ in the absence of a hatchery stocking program (Department of Fish
~ii~ame 1998). In..~"~nt years, young striped bass abundance has remained low despite higher
~!i~ye.rage del~ows and low export rates, both of which are conducive to strong year
~...e~.:~i~i~parent cause is the continuing decline in egg production causedby average
ld~.~..~~fii since the 1970’s due tO entrainment losses and relatively fewer, older, more
fecttad~d~is as a result of lower recruitment and an increase in adult mortality rates.

Alternative 1.
Under Alternative 1, entrainment of eggs, larvae, and juveniles in the south Delta would

continue, but additional juveniles would be salvaged because of improvements in fish facilities
and elimination of Clifton Court pre-screen Ios~es. The closure of the cross channel gates
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through the .spawning season from April to June for winter-run chinook salmon protection,
would reduce the diversion of Sacrament0 River striped bass eggs and larvae in comparison to
periods when the cross channel gates were open in years before the winter-run criteria went into
effect. However, closing these gates may lead to greater negative flows in the San J0aquin River.
As in the past, eggs and larvae would move across the Delta from the Sacramento River through
Georgiana and Tl~r. ee-mile sloughs and some would be entrained at the export facilities..

Alternative 2. ~
Under Alternative 2, increased numbers of eggs and !arvae would be

entrained from the Sacramento River because fish screens at the Hood
inadequate to Screen these stages. At the Clifton I
would continue to be entrained; additional juveniles would
in fish facilities and elimination of Clifton Court

However, adults would be adversely .affected ,~ they
proportion of Sacramento water in
their migration by the fish screen at Hood. This
passage.. Apparently, it is possible to trap. and ’ such
it is feasible, advisable and cost effective striped bass around a
structure in a short time, remains to be explored, the Mokelumne
River in response to rising temperatttres before they screen, most of
their progeny would be tfighly vulnerable to ~ at the
junction of the San Joaquin Rive~ and to escape initial
entrainment. Estimates of the percentage bass eggs and
larvaein the Delta are substantial under, of reduction in low flow
years range from 73.5 to 99.6 likely increase if

and that water goes directly to the
export pumps.

It is channel to attempt to
access the proportion of the Sacramento.

as ~ to the Mokeltmme River as a~
tagged and released in the San Joaquin.

River ~ few weeks from the Sacramento River above
Sacramento, i from the San Joaquin River to the Sacramento
River ~

and larvae could be diverted and entrained from the
at the Hood diversion wo~d be inadequate to screen.

6fthe juveniles entrained would be salvaged because
and elimination of Clifton C6urt pre-sereen losses. The

and larvae from both the Sacramento and San Joaquin river.s,
and juveniles from the San Joaquin, depends on operation of the facilities.

a temporary reduction in diversion at Hood during the striped bass spawning
season would reduce diversion of eggs and larva from the Sacramento River and provide
transport flow to move young bass to the nursery areas downstream. If diversions are not
curtailed entrainment of egg and larva will be high and transport flows will likely be inadequate.
Adult migrations would not be affected as for Alternative 2 because thefacility is isolated..When
diversion occurs in the south Delta, some entrainment would continue for 6ggs, larvae, and
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juveniles from the San Joaqnin River and through other Delta channels. However, beeanse
QWEST flows would be improved over existing conditions and less water would be diverted
from the south Delta, we expect less entrainment of striped bass and improvement of nursery
habitat in the Delta.

2.    Can diversion effects in the South Delta be offset by habitat improvements and
other common program actions?

Striped bass can use various habitats to rear,-including shallow water.
in habitat such as an increase in tidal marshes in Suisun Bay, San Pablo areas
secure from entrainment effects could help striped bass; however, to determine, a
priori, if sue.h habitat change would offset entrainment from
transport flow reductions on the. Sacramento River.
a major impact on the population so habitat"
ōffset existing conditions.

Reduction in toxicants may improve striped
identified as a major controlling factor for the Hence,
increases resulting from this program would likely be

Some common programs may populations if.
nutrients and turbidity are reduced. For example, if md primary
production are decreased this would reduce ’ reduction could
result in increased predation on young programs
are difficdt to evaluate, some would conditions,

3.    To what extent can             2,                           as presently
configured?

All three reduces predation
and other los~s~.s .... Action choice would continue these
losses. ’ ~"~:;’: "" of some young striped bass
which

Alternative
conditions for striped bass compared to

existing ..... on young striped bass in Clifton Court Forebay.
Howev~r,~~ped bass would still be exposed to large potential entrainment losses
due mortal.ity, and indirect losses. This alternative maintains
flo~in the Hood as occurs under presentconditions, providing for
fas~ transport of stfip~i~bass out of the river andinto.the lower river and Suistm Bay than either
Alternatives 2 or 3. ~ped bass survival betWeen egg and larva stages increases with increased
river flow (IESP...1..~).

...... ~Beeause the Hood diversion would reduce transport flows for larvae, potentially result in
significant numbers of adults spawning.in the Mokelutnne River, and entrain large numbers of
eggs and larvae from the Sacramento River, this alternative would provide worse conditions for
striped bass than existing diversion conditions. The extent of these impacts is uncertain given the
unknowns associated with the above. How these facilities are operated to.minlmize impacts
during the spawning season is important.
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If only a few adults were blocked from migrating to the Sacramento River at Hood,
Alternative 2 would likely decrease the entrainment of striped bass in the. South Delta by creating

¯ more positive net flows in the San Joaquin River. Operation studies indicate that net San Joaquin
River flows at Antioch would be positive for all months of the year and in April-July would be
about double the No Action conditions or conditions under Alternative 1. However, these flows
are still small relative to the tidal volume. On average, reverse flows would no longer occur on
the San Joaquin River (based on operations studies: QWEST, 1921-1994; Flow at Antioch, 1975-
1991).

Alternative 3.
The use of Alternative 3 in lieu of existing conditions the

stripedbass spawning period would greatly reduce the in the
south Delta. Additionally, because it is
obviates the need to deal with the problem of passing
Alternative 2. The diversion of eggs and larvaeduring
transport flows in the Sacramento River below Hood the
larvae in that river reach. If the facility striped
bass spawn and south Delta diversions were also " " and nursery
period, this would provide greatly improved Positive flows in the
San Joaquin River would be good for striped bass River; it would
move them west to better nursery conditions and the Delta
as nursery habitat for stri’ped bass. This exercise.

5. What is the risk and chances each alternative?

The striped bass population is affected by
~

reduced recruitment as a result sufficient denslty-dependent
survival (compensation) to that were historically present.
Although some the summer abundance in the first
year which numbered 1.8 million in the¯
early Recovery earmot occur under the No
Aeti6n to exacerbate present striped bass population
stresses conduit. Alternative 3 still falls short of full
restoration to , page 8), largely because water
demands conditions. Alternative 3,if operated in a.~~     . .
maune~:~ch i ~ ~ ~rotmg striped bass, provides the best opportunity for
som~oration of the

~ protection or improvement¯ . for fish specieswill be provided by
other program" such as the Central~Valley Project Improvement Act(CVPIA),

etc.?

evaluate since no water has been firmly committed to any striped bass
scenario. It isunlikely that the 800,000 acre feet of water allocated under the CVPIA

doubling of anadromous fish will cause a doubling of striped bass given the existing export
conditions and diversion impacts.
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7. What degree of benefit and impact will the common programs provide?

The common programs will likely provide some benefits fo~ young striped bass, but these
are difficult to evaluate. Screening of small Agricultural diversions would reduce mortality of
young striped bass. Planned increases in the amount of tidal marsh habitat for nursery’areas
adjacent to Suisun Bay and San Pablo Bay could increase survival of young striped bass.
Reducing point and non-point sources of toxic ehernicals and metals could improve conditions
for all life stages to some.degree, however, present population effects oftoxieantshave not been
demonstrated. Reduction of organic input and decreasing turbidity may
.bass production. ’                                           .~,-

8. What are the direct and indirect effects on Ksh from each
alternative and what is the expecied response
Covered in answers to questions 1-6.

9. What Sacramento River flow is req
striped bass and delta smelt?
Transport flows to move striped bass into the When large numbers

of striped bass eggs and larvae are moving down the should stop or
¯ be minimized to reduce the impact of entrainment assure to
promote the survival of larvae. We recommend enough level
to transport eggs to Collinsville to Rio after passing Hood.
Reduction of flows below are 13,000 efs
or greater would be detrimental to

¯

10. What survival rate can eggs and larvae and delta Smelt
passing " Alternative 2?
We would expect that would be entrained with water

d̄iverted at Hood and survival would be very 10w.
Some I move back and forth in the San Joaquin
River ;beyond the influence of the pumps,

and dispersion in the lower San Joaquin River..
However, as are low relative to the tidal volume which suggests
that residence o~ pumps will be long, Modeling of the " -

~ating the proportion of striped bass larvae and juveniles
lost to,~ing.                              ..

ll.:,:~i!~ii:~:Sh0uld there b~s~feen on the Sacramento River intake of Alternative 2?
~!ii!::!~i!;:: A screen for s~d ba~s eggs and larvae, if feasible, would likely be Very expensive and

~̄ult to maintain ~!~ debris free state. A Screen for salmon juveniles oryoung striped bass
~d~:.also be a neg~e f~etor if it traps striped bass adults migrating through the Mokelumne -
~:~.:th~:iS~nto River spawning grounds.     "

12___~. ’"’:"~at are the lo~cal stages for,a preferred¯ alternative?
Alternative 3 is the preferred alternative for striped bass. It is not clear how this could be

built in stages based on biological considerations.

B-7

E--035647
E-035647



Uncertainties
There are many.uncertainties in this evaluation, both large and small. Even with further

data exploration, there is much that would remain speculative in our assessment of potential
benefits and detriments. First, there is the uncertainty regarding how much striped bass
entrainment losses will be reduced and access to ,nursery areas enhanced with positive
downstream flows rather than reverse flows in the lower San Joaquin River. Similarly, when
Sacramento River flows necessary for larva transport are greatly reduced below Hood, how much
will this affect the survival of striped bass left in the river? At this location, transport flows
obviously become more important in years of low inflow. The proportion of thethat
would use the Mokelumne River as a migration corridor to th~
ground is unknown. If that proportion is small, it will have a: large, it
will:have a major negative impact~
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Matrix for Called
CALFED Alternatives evaluation for striped bass -page 1

conditions assumes Delta Accord
Effects                       wL Oct-Nov Dec’Mar Apt May June. July Aug Sep sumcomments
!Entrainment 10 -1 -1 -2 -3 -3 -4 -2 -11 June to Aug more p~-~.i ation on j.-~,eniles.

Predati,~)n mortal~-CCF + return
Entrainment losses

¯
Handling mortality

Food suppl,/ 3 o! ~ 0 O 0 -1 -1 -1 o Dk, ersion effects on zooplankton =_??e~ small
Shallow/inshore habitat- offsetting div. 1 0i 0 0 0 0 0 : 0 0
INater qual~ (toxlcs) 1 0! 0 0 0 -1 0 0 ’0
WQ (salinity) affecting SJR spawning 1 01 0 .-1 -1 0 0 0 0
AgricultUral diversions 3 (~ 0 -1 -2 -2 -1 0 0 Diversions var~ With water ~eer type.
Hydrodynamics-Sacramento R. trans 3
Hydrodynamics- .San Joaquin flow
Hydrodynamic. Xdel flo G. sl and 3 mL . 3 0 0 -1    -1 -1 0 -1 0;
.Unwelghted total -1 -1 -7
life stage luv uv

Diversion Effects on Striped Bass- No Actlon
Effects Oct-Nov Dec- Mar Apr Me,/ ’June July Aug Sel~ comments

Entrainment 10 -11 ~ -2 -3 -3 -4 -2    -1 shaded cells indicate change from exlstl~tg cond|tlon$
Predati.on mortality.CCF
Entrainment losses
Hondlln~l mortality

Food supply
;Ehallowl nearshore habitat 1 0 0    0 0    0    0 0~o
~Water quality (toxlcs) 1
iWQ (salinity) affecting 8JR spawning 1
iAgdcultural diversions ¯ .. 3
!H~/drod~’namics-$acramento R. tmns 3 (~ 0 -1 -1 -1 0 0 0I
Hydrodynamlcs-San Joaquin flow ,3 0 ,0 -1 -1 -2 -2 -2 -1
.Hydrodynamic. Xdel fl- G. sl and 3 ml. 3 0 0 -1 -1 " -1 0 -1 0
Unweighted total -1! -2 -7 -9 -11 -8 -6 .21 -46
life stage juv uv e & I e & I !e & I, juv & ]uv ’luv juv

Draft. Diversion Effects on Striped Bass                                                         B-10                                                                            June 24, 1991]



CALFED Altematives evaluation for striped bass -page 2

Diversion Effects on Stdped Bass-common
Effects"                       ~ Oct-Nov Dec-Mar Apr Ma), Juhe July Aug Sap comments
Entrainment 10 0 0 0 0 0 0! 0 0

¯ Predation mortality-CCF . -
Entrainment losses
Handling

Food supply 3 0 0 0 0 0 01 0 0
Shallow/inshore habitat, offsattln~,dlv. 1 . 0 0 0 0 0 01 0 ~’ 0 d~cu.lt to ~,~ss f~ striped bass/need ~ore into.
Water quality (toxics and nutrients) 1 0 0 0 0 0 01 0 0 ~vater (~ual’~ for ~Inkin~l waier not I~_~_ ssan~ ~ood for fish
WQ (salinity)’ affecting S JR spawning 1 0 0 0 0 0 01 0 0
Agricultural diversions 3 0 = 0 o 0 0 01 0 0
H~’dmd~/namlcs-Sacramento R. trans 3 0 0 0 0 0 01 0 0
H),drod~,namics.San Joaquln flow 3 0 0 0 0 0 0 0 0 ~’-
H),drod)’namlc- Xdel ft. G. sl and 3 ml. 3 .0 0 0 0 ’ 0 " 0 0 0 ¯
Unwelghted total 0 0 0 0 0 (] 0 0 0
life sta~/e luv uv ¯ & I e & I s & Ii’ju~ I & juv luv Juv

Diversion Effects on Striped Bass- Alternative I "=
Effects Oct.Nov Dec-Mar Apt Ma}, June July Aug Sap comments

Entrainment 0 ~ ~ -1 shaded calls indicate ~’~,=.~e from existing ~.or.~;t;ons-2
Predation mortality.CCF

...... E.n.trainment losses .... III
Handling morality

Food supply 3 0 0 0 0 -1 -1 -1 0
Shallow/nearsh~re habitat            1 0 0 0 0 0 0 0 0
Water quality itoxlcs) 1 0 0 0 = 0 -1 0 0 0
WQ (salinity) affecting ~JR spawning 1 0 0 -1 -1 0 =,0 0 ,0 ’
Agricultural diversions 3 0 0 -1 -2 -2 -1 0 0~
Hydrodynamics-Sacramento R. trans 3 0 0 -1 -1 -1 0 0 0! "
,.H,~,d,rod~,namlcs-San Joaquin flow 3 0 0 -1 -1 -2 -2 0 0!
Hydrod~,namlc- Xdel ti- G. sl and 3 ml. 3 0 0 -1 -1 -1 0 -1
Unweighted total -1 -1 -7 -g -10 o7 -3 -1 -,3g
life stage Iuv uv ¯ & I e & I s & I, juv & juv luv juv

Draft. Diversion Effects on Striped Bass.                                                            B-11                                                                                June 24, 1998



CALFED Alternatives evaluation for striped bass -page 3

DiverSion Effects on Striped Bass-Altematlv~ 2
Effect, m-Nov D -Mar IMay IJune IJuty Aug Sep, comments
’ Predation mortatib/-CC.F & release ~,~,~d cells Indicate ~ha~e from existing

Entrainment losses
Handling mortallb/

Food supply ¯ 3 0 0 0 -1 -1 -1
Shallow/inshore habitat- offsetting div. 1 0 0 0 0 0 0 0 No effect on striped b~ss predicted. High
Water quality (toxtcs) 1 0 0 0 -1 0 0 0
WQ (salinity) affecting SIR spawning 1 0 0 ,     -1 0 0 " 0 0i
A~dcultural diversio.s 3 0 0 -2 -2 -1 0 0
Hydrodynamics, Sacramento R. trans ’ 3 0 0 ~ ~ t ........~! ~~, 0 0 0
Hydrod~/namlcs.San ~loacluin flow 3 0 0|~~~ ~ ~ : Podtlve dow~t~eu~n flows Apdl..Jul~,~ Lower flows in Jul~/.A
Hydrod~/namic~ Xdel fl- G. sl and 3"ml. m

~ 0 01~lllill~’-- ~--~~ 0    "1 O adults spaw~i~$ in Mokelumne River

life stage luv "    luv e & I Je & I Je & I, Ju~ Jl & juv juv |uv .d~!!~ a;;~_e.’.~ by screen barrier to soawn|nt~ ~ra~

Diversion Effects on Striped Bass-~temative 3.
Effects

~~May ~June July Aug 8ep comments

Predation mortalib/-CCF & re/ease III

Entrainment ~csses . ..
Handling mortsllb/

Food supply 3 0 0 0 0 -1 -1 -1 0
Shallow/nearshore hab;tat            ,1 0 0 0 0 (] 0 0 0’
Water ~.uallty (toxics) 1 0 0 0 0 -1 0 0
WQ (salinity) affecting SIR spawning 1 o o -1 -1 0 o 0    o!
AgriCultural diversions 3 0 0 -1 -2    ¯ -21 -1 0
H)’dr0dynamlcs~acramelltO R. trarls 3 0 "0~ ~~ 0 0 0! ,.,
Hydrodpamlcs-San Joaquin flow 3 0 ~ ~
H),drod~,~am;u- Xdel fl- G. sl and 3 ml, 3 0 0 ~ ~~ ¯ 0 0

-8 -6 3 3U.welg hted total 2 21
life e~ge ~uv     juv ~ e & I e & I e & ,juv I & Juv luv Juv

Draft. Diversion Effects on Striped Bass                                       "               B-12                                                                       June 24,1998



CALFED Alternatives evaluation for striped bass-page 4

Diversion Effects on Stdped Bass - Restoration conditions
Effects wt. Oct-Nov Dec-Mar ~ ~~’Sep comment~
,Entrainment 10 ~ ~ ~ .--~.~ f!~ JunetoAugmorepr~d.ti~onjuveniles.

HandlingEntrainr~e~tPredation ~o~allt~ vJioi;.ailty~CFiosses + return

~

shaded coils indicate, di~,~, fron~ existin~ conditions:

Shallow/In6hoi~, habitat- offsettlnEi dlv. 1 0 0 = 01 01 0 OJ 0 0
Water quality (toxlcs~) 1
WQ (salinity)affecting SJR spawning 1 0 0 ~~.~" " 01= 0 0
~dcultural diversions 3 0 0
Hydrody.a.~ics.Sa~,-.~,.ei~to R. trans 3 0 - 0 ~~ i    0    0 0
~3’drodyaanii~-~an Joaquln flow
Hydrodyaa~;c- Xdel fl- G. sl and $ mL $’ 0 0

lifestage                     luv    ~v    z&l Je&l Je&l, ju; I&luvJ]uv luv                                                                 u’)

Draft - Dlv~io~l Effects or~ Striped Bass                                                          E-13                                                                            June 24,



¯ ¯ ¯
Matrix for Called
CALFED Alternatives evaluation for striped bass -page 5-Weighted Results

Diversion Effects on ~ conditions assumes Delta Accord
Effects ~t, Oct-Nov Dec-Mar Al~r May June" July Aug Sep sum comments
Entrainment 10 -10 -10 -20 -30 -30 -40 -20 -10 -170 June toAug more pmd~!!_nn on juven|les. ’

Predation mortallty.CCF + return
Entrainment losses "
Handling mortality

Food supply 31 ¯ 0 01 0 0 -3 -3 -3 0 -9 Diversion effects on z,~op;ankton appear small
Shallow/inshore habitat- offsetting div.~ 1 0 O= 0 0 0 0 O 0 0
Water quality (toxl~) 1 0 0 0 0 -1 0 01 0 -1
WQ (salinity) affecting S JR spawning . 1 0 - o " -1 -1 o o o’ o -2
Agricultural diversions 3 0 0 -3 ;6i -6 -3’~ 0 0 -’~ 8 Diversions ~a~ with water ~/ear type.
Hydrodynamics.Sacramento R~ trans. 3 0 0 -3 -3 -3 0 O 0 .g
H~’dmdynamiss-San Joaquln flow 3 0 0 -3 -3 -6 -6 -3 -27 Diversions vat,/with water year t~pe.
Hydrodynamic- Xdel fl- G. sl and 3 ml, 3 . 0 0 -3 -3 . -3 0 "-3 0 -12 . U’)
Weighted total -10 -10 -33 -46 -,,52 -52 -32! -13 -248
life stage’ Iuv ~ uv e & I e & I e & I, juv & juv juv luv U’)

Effects Oct-Nov D~.e.c-__M=_ar~r~Apr May June July Aug Sep ’sum comments
Entrainment 10 -10 ~ -20 -3(~ -30 .40 -20 -10 -180 shaded cells Ind:~,ate change from existing conditions
Predation mortallty.CCF I.U
Entrainment losses
Handling mortality ’

Food supp~/ 3 0 0 0 0 -3 -3 -3 0
Shallow/nearshore habitat 1 0 0 0 0 0 0 (~ 0
Water ~]uallty ~toxlcs) 1 0 0 ’ 0 O! -1 0 01 0 -1
WQ (salinity) affecting SJR spawning 1 0 0 -1 -1! 0 0 0 0 -2
Agd.cultural diversions 3 0 0 .-3 -61 .6 -3 0; 0 -18
H~,dmdynamlos-Sacramento R. trans -q 0 0 -3 -3 -3 0 0 0 -9
Hydrod~nami.cs-San Joaquln flow 3 0 0 -3 -3 -6 ’ -6 -~ -3 -27
Hydrodynamic- Xdel fl- G. sl and 3 ml. 3 0 0 .3 -3 -3 0 -3 0 -12
Weighted total .10 .20 -33 .46 -52 -52 ’-32 ~13 -258
Ilfestage luv uv e&l e&l e&l, juv &Juv ijuv ]uv
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Dlverslon Effects on S~ Bass~mmon           hted Results

E,,%~ts          .’            ~ ~O~-Nov De.Mar Apr ~ ~June July ~ug Sep sum
En~In~nt 10 0 ~ 0 0 0 0 0 . 0 0 ~h~e~ ~lls ~ndl~te ~mnge from e~s~n~

PreGat;on ~oF~II~CF
Entrainment Io~
Handlln9

F~ supply 3 0 o o o o o o o o:
Shallow~nshore habRat, offsefflng div. t 0 0 0 0 0 0 0 0 0 G;~lt to asses f~ ~bi~ b~s/need more ~fo.
Water qual~ (toxi= and ~ukients) 1 0 0 0 0 0 0 0 0 0= water quali~ for ~n~g water not n~=~=rt~ g~ f~ fish
WQ (salini~) a;ec~ng SJR s~wning 1 0 0 0 0 0 0 0 0 0
Agd~ltuml divemions 3 0 0 0 0 0 0 0 ,0 0
H~G~oG~nami~;~mento R. tm~ 3 0 0 0 0 0 0 0 0
H~G~-pa~=~an Joaquln flow 3 0 0 0 0 0 0 0 0
~drod~nami~ Xdel fl- G. sl and 3 mL 3 0 0 ’ . 0 0 0 0 0 0 .
Weight~ total. 0 0 0 .0 0 0 0 0
life stage ~uv juy e & I e & I e & I,’]uO I & jUV j~ juv

D~emio~ hted R~ults
Eff~ O=-Nov ~Mar Apt May June July’Aug Sap sum ~m~n~

P~ation mo~li~-CCF ’ ¯
E~lnment
Handling mo~ll~

F~ sOpply= 3 0 0 - 0 0 -3 -3 ~ 0
Shallow/nea~ore habi~t             1 0 0 0 . 0 0 0 0 0    0
Nater quall~ (toxl~) ¯ 1 0 0 0 0 -1 0 0 0
NQ (sallni~) aff~lng ~R spa~Ing 1 0 0 -1 -1 0 0 0 o -2
~gd~l~ml d~emlons 3 0~ 0 ¯ -3 -6 ~ ~ ’ 0 0 -18
Hydm~ml~Sa~m,ento R. ~ 3 0 0 -3 ~ ~ 0 0 0 -9
H~d~nam]~n Joaquln flow .3 0 0 ’ -3 ~ ~ ~ 0~ 0 -~8
~H~d~n~ Xdel ft. G. sl and 3 mL 3 0~ O~ ~ -3~ -3 0 ~ 0 -12

Illfestage juv ~uv e~l - e&l e&l, Juv I&Juv j~ ~uv
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Diversion Effects on Striped Begg-AIt~mattve 2 ;-W hted R~!t~
:Effects..                        wL Oct.Nov Dec-Mar                                                =~._A r~,.J~Ma~.~=IMa June                ~..__._l~luly Aug" Sep sum ~,,,,,,=,,L-,

.Entrainment 10 o10 -10 ~~ .20~ -10 .10 -170 JunetoAugmorepreGa~;u~,onjuvenlles:.
P~Gat;on mortality-CCF & release
Entrainment losses                                                                                ..       ~,,,=u=~d ceils ~u,~=e change from e;,L~;;,+~ cond~for~

Handling mortality
Foo~ supply 3 0 0 0 .3 o -3 -3 0 -9Shallow/Inshore habitat, ofi’set~;i~g dlv, 1 0 0 0 0 0 0 0 0 No ~u~. oll striped b, ass. p-~,~_~,LJ. High u~.~’.
Water quality (toxlcs) 1 0 0 0 -1 = 0 0 0 -1WQ (sa(Inlt~/) affeG.~r~ SJR spawning 1’ 0 0 -| - 0 01 0 0 -2Agricultural diversions 3 0 0

~
~r~ ~.~, -31 0 0 -18

Hydrodynamics-SacramentoR.t~-a~s 3 0 0 ~i~ ~ ~ " 01 ’ 0 0 -27
Hydrod~’namlcs.San Joaquln flow .3 0 0 ~~ ~’~=’~ ......"~~
Hydrodynamic. Xdel fl- G. sl and 3 mL ~ 0 0 "-~;’~ "* .........~ ’~¯ ,,.~.--- ~"?.~ ~ 0 . -3    0 ..301 adutts spawnin~l in Mokelumne River
welg~,z~tota~ -~0 -~0

-431 -651    -4s
~ .~s -~ -~s~ . ¯life stage " luv uv ¯ & I ¯ & I le & I, jUV I & JUV JBV IUV ~_du!!~* =KuG.ed

Diversion Effects on Striped Bass- Alternative 3 -Wel hted Results
EtT.~[~ 0ct-Nov Dec-Mar A r Ma June July !Aug ~ sbm comments

F.,’it, a;,~ -~-t 10 ~~~ ~~ __..~.-~ 80 ishaded cells Indicate ~’~a,~e from ~,.L-:_;,~u conditions
?~,~t;on mortality-CCF & release ..... I.U
Entrainment losses

Food suppI),. 3 0 0 0    0 -3 -3 -3 0
Shallow/nea~shore habitat             1 0 0 0 0 0 0 0 0 0
Water quality (toxics) 1 0 0 ’ 0 " 0 -1 0 0 0 -1
WQ (salinity) affecting SJR spawning 1 0 0 -1 -1 0 0 0 0 -2
Agricultural diversions 3 0. 0 -3 -6 -6 -3 0 0 = -18
Hydrod~namlcs-Sacramento R. ;,,,,,~ 3 0J 0~ ~ 0 0 0 .27
Hydrodynamics.San Joaquln flow :3 0! 0~~,,~ ~ ~ 18
Hydrodynamfc- Xde! tl. G. sl and 3 mL 3 0 0 0 ’ 0 g

20 , -11    -43    , .23    37: 30 20 50
IJfestage juvI I ’e&l e&l le&l, Juv &juv II~,v luv
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Diversion Effects on Striped Bass - Restoratlo=

Entrainment 10 ~~IIl~~~_~.,~ 310 June to Aug more predation ml juvenI!es.
Predation rnortaltt,/.CCF + return ’ sh=,d,~ cells indicate cha,n~le from exist!~ conditions
Entrainment losses "
Handling mortalt~

Food SUp~/ 3                                  ~ ~ 35
Shallow/lnsh°re ,habitat" offsettlngd v 1...,,.., 0._.. 01 01 01 I~l 0 0 0 0
Water quality (toxics) 1~ ~~-_~_.~ ...~,,,._ ~. -°-.-~~_.i~___’                                    ~ ~ 8
WQ (salinity) affecting S JR spawning 1 0 0 ...................... 0 0 0 3
Agricultural diversions , 3 0 0 ~ ~ -18
Hydrodynamics-Sacramento R. trans 3 . 0 0~~_._~ 0 0 27 r~H~drod~namlcs-San Joaquln flow 3 0 0 ......r..o~ .._._____o__~. ~ 0 30
H~/drodynamlc- Xdel fl. G, sl ahd 3 ml. 3 0 0~ " 0 ~ 0 g 14)
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